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DETAILED ACTION 



Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Element number 510 of figure 5 and 74 and 84 of figure 7B. Corrected 
drawing sheets in compliance with 37 CFR 1 .121(d), or amendment to the specification 
to add the reference character(s) in the description in compliance with 37 CFR 1.121(b) 
are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Method and apparatus for data speculation in an 
out-of-order processor utilizing test instructions and register renaming". 
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Claim Objections 

3. Claims 7-14, and 21-28 are objected to because of the following informalities: 

Claim 7 states "a advanced load instruction" in line 3 of claim. The correct 
statement should be "an advanced load instruction. 

Claims 8-14 are objected to because of its dependency on claim 7. 

Claims 11 and 14 both state "said validation circuit is an advanced load address 
table" in lines 1-2 whereas it is suggested to state "said validation circuit includes an 
advanced load address table." 

Claim 21 states "a advanced load instruction" in lines 3-4 of claim. The correct 
statement should be "an advanced load instruction. 

Claims 22-28 are objected to because of its dependency on claim 21. 

Claims 25 and 28 both state "said validation circuit is an advanced load address 
table" in lines 1-2 whereas it is suggested to state "said validation circuit includes an 
advanced load address table." 



Appropriate correction is required. 



Application/Control Number: 1 0/71 8,750 Page 4 

Art Unit: 2181 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Popescu et al (U.S. Patent # 5,625,837), herein referred to as Popescu et al. 

As per claim 1, Popescu et al discloses a method, comprising: 
issuing an advanced load instruction (This is interpreted as an actual load 
instruction that is valid as specified on page 6, lines 1-2 and disclosed by Popescu et al 
in column 8, lines 25-27) with a first instance (See column 10, lines 58-61: The first 
source register can be either RX or RY — depending on which results in a conflict in the 
example given) of a first destination register (See figure 5 and column 8, lines 25-31: 
Load instruction addresses are stored in the register file and is shown illustratively in 
figure 5); 

decoding (See column 13, lines 12-15: A decoder is not explicitly disclosed but 
instructions are decoded and thus is indicative of a decoder) a test instruction with a 
second instance (See column 10, lines 58-61: Although not explicitly disclosed, there 
must be a second instance to result in a conflict) of said first destination register where 
said second instance of said first destination register is decoded as a first source 
register (See column 10, lines 58-61: Some instructions may result in conflicts in writing 
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to registers, with the first source register being either RX or RY — depending on which 
results in a conflict); 

register renaming said first instance of said first destination register and said first 
source register to a first physical register (See column 9, lines 49-51: Register 
reallocation is used); and 

validating results of said advanced load instruction using said test instruction with 
said first physical register (See column 11, lines 1-3: A valid bit in the result register 31 
is set to indicate valid results). 

As per claim 2, Popescu et al discloses wherein said test instruction is a load 
conditional instruction with said second instance of said first destination register (See 
column 8, lines 44-46: This would be one of the unsafe memory loads mentioned). 

As per claim 3, Popescu et al discloses further comprising register renaming said 
second instance of said first destination register to a second physical register (See 
figure 9 and column 10, lines 45-57: The register allocation schema described and 
illustrated performs the same operations as claimed). 

As per claim 4, Popescu et al discloses wherein said test instruction operates to 
move contents of said first physical register to said second physical register when said 
validation indicates said results are valid (See column 11, lines 3-19: Updates are done 
through bit changes and register updates). 
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As per claim 5, Popescu et al discloses wherein said test instruction is a 
speculation check instruction with said second instance of said first destination register 
(See column 16, lines 13-16: Indicative of handling cases when a speculation results in 
a conflict). 

As per claim 6, Popescu et al discloses wherein said validating includes 
searching a table for an entry with said first physical register (See figure 5 and column 
10, lines 58-67: A register file is searched in order to see whether results could lead to 
a conflict). 

As per claim 7, Popescu et al discloses a processor, comprising: 
a decoder (See column 13, lines 12-15: A decoder is not explicitly disclosed but 
instructions are decoded and thus is indicative of a decoder) to decode a test instruction 
with a first instance of a first destination register corresponding to a advanced load 
instruction with a second instance of said first destination register wherein said first 
instance is decoded as a first source register (See column 10, lines 58-61: Some 
instructions may result in conflicts in writing to registers); and 

a register renaming stage to rename said second instance of said first destination 
register and said first source register to a first physical register (See figure 9 and column 
10, lines 45-57: The register allocation schema described and illustrated performs the 
same operations as claimed). 
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As per claim 8, Popescu et al discloses wherein said test instruction is a load 
conditional instruction (See column 8, lines 44-46: This would be one of the unsafe 
memory loads mentioned). 

As per claim 9, Popescu et al discloses wherein said register renaming stage to 
rename said first instance of said first destination register to a second physical register 
(See figure 9 and column 10, lines 45-57: The register allocation schema described and 
illustrated performs the same operations as claimed). 

As per claim 10, Popescu et al discloses wherein said load conditional instruction 
operates to move contents of said first physical register to said second physical register 
when a validation circuit indicates that results of said advanced load instruction are valid 
(See column 11, lines 3-19: Updates are done through bit changes and register 
updates). 

As per claim 1 1 , Popescu et al discloses wherein said validation circuit is an 
advanced load address table (See figure 5 and column 10, lines 58-67: A register file 
used as an advanced load address table). 
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As per claim 12, Popescu et al discloses wherein said test instruction is a 
speculation check instruction (See column 16, lines 13-16: Indicative of handling cases 
when a speculation results in a conflict). 

As per claim 13, Popescu et al discloses wherein said speculation check 
instruction is a no-operation when a validation circuit indicates that results of said 
advanced load instruction are valid (See column 6, lines 7-9: If the speculative results 
do not alter the state of the processor, it is the same as being a no-operation). 

As per claim 14, Popescu et al discloses wherein said validation circuit is an 
advanced load address table (See figure 5 and column 10, lines 58-67: A register file 
used as an advanced load address table). 

As per claim 15, Popescu et al discloses a processor, comprising: 
means for issuing an advanced load instruction with a first instance of a first 
destination register (See figure 5 and column 8, lines 25-31: Load instruction addresses 
are stored in the register file and is shown illustratively in figure 5); 

means for decoding (See column 13, lines 12-15: A decoder is not explicitly 
disclosed but instructions are decoded and thus is indicative of a decoder) a test 
instruction with a second instance of said first destination register where said second 
instance of said first destination register is decoded as a first source register (See 
column 10, lines 58-61: Some instructions may result in conflicts in writing to registers); 
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means for register renaming said first instance of said first destination register 
and said first source register to a first physical register (See column 9, lines 49-51 : 
Register reallocation is used); and 

means for validating results of said advanced load instruction using said test 
instruction with said first physical register (See column 1 1 , lines 1-3: A valid bit is set to 
indicate valid results). 

As per claim 16, Popescu et al discloses wherein said test instruction is a load 
conditional instruction with said second instance of said first destination register (See 
column 8, lines 44-46: This would be one of the unsafe memory loads mentioned). 

As per claim 17, Popescu et al discloses further comprising register renaming 
said second instance of said first destination register to a second physical register (See 
figure 9 and column 10, lines 45-57: The register allocation schema described and 
illustrated performs the same operations as claimed). 

As per claim 18, Popescu et al discloses wherein said test instruction operates to 
move contents of said first physical register to said second physical register when said 
validation indicates said results are valid (See column 11, lines 3-19: Updates are done 
through bit changes and register updates). 
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As per claim 19, Popescu et ai discloses wherein said test instruction is a 
speculation check instruction with said second instance of said first destination register 
(See column 16, lines 13-16: Indicative of handling cases when a speculation results in 
a conflict). 

As per claim 20, Popescu et al discloses wherein said validating includes 
searching a table for an entry with said first physical register (See figure 5 and column 
10, lines 58-67: A register file is searched in order to see whether results could lead to 
a conflict). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 21-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Popescu et al (U.S. Patent # 5,625,837), herein referred to as Popescu et al in view of 
Witt et al (U.S. Patent # 6,189,068 B1), herein referred to as Witt et al. 

As per claim 21, Popescu et al teaches a system, comprising a processor 
including a decoder (See column 13, lines 12-15: A decoder is not explicitly disclosed 
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but instructions are decoded and thus is indicative of a decoder) to decode a test 
instruction with a first instance of a first destination register corresponding to a 
advanced load instruction with a second instance of said first destination register (See 
column 10, lines 58-61: Some instructions may result in conflicts in writing to registers) 
wherein said first instance is decoded as a first source register, and a register renaming 
stage to rename said second instance of said first destination register and said first 
source register to a first physical register (See column 9, lines 49-51 : Register 
reallocation is used). 

Popescu et al does not teach an interface for input-output devices, specifically an 
audio input-output circuit. 

Witt et al does teach an interface to couple said processor to input-output 
devices (See column 193, lines 15-17: An interface is described), and an audio input- 
output circuit coupled to said interface and to said processor (See claim 13, column 
196, lines 21-22). 

It would have been obvious to a person having ordinary skill in the art at the time 
of the invention was made to have modified Popescu et al by the teachings of Witt et al 
to include an interface for input-output devices, specifically an audio input-output circuit, 
because such changes will allow the introduction of peripheral instructions and data to 
the processor through additions of ports and/or buses to the existing architecture; and 
having an interface for input-output devices can "enhance the performance of computer 
system" (See Witt et al on the inclusion of I/O devices, column 193, lines 19-21). 
Further, interfaces for input-output devices, including an interface for audio, is also 
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recognized as common practice for computer systems/processors at the time of the 
invention and is well known by people having ordinary skill in the art. Although a 
computer system/processor may be made to interact with itself only, one that includes 
the ability to communicate with peripheral devices is more commonplace and useful. 

As per claim 22, Popescu et al discloses wherein said test instruction is a load 
conditional instruction (See column 8, lines 44-46: This would be one of the unsafe 
memory loads mentioned). 

As per claim 23, Popescu et al discloses wherein said register renaming stage to 
rename said first instance of said first destination register to a second physical register 
(See figure 9 and column 10, lines 45-57: The register allocation schema described and 
illustrated performs the same operations as claimed). 

As per claim 24, Popescu et al discloses wherein said load conditional instruction 
operates to move contents of said first physical register to said second physical register 
when a validation circuit indicates that results of said advanced load instruction are valid 
(See column 11, lines 3-19: Updates are done through bit changes and register 
updates). 
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As per claim 25, Popescu et al discloses wherein said validation circuit is an 
advanced load address table (See figure 5 and column 10, lines 58-67: A register file 
used as an advanced load address table). 

As per claim 26, Popescu et al discloses wherein said test instruction is a 
speculation check instruction (See column 16, lines 13-16: Indicative of handling cases 
when a speculation results in a conflict). 

As per claim 27, Popescu et al discloses wherein said speculation check 
instruction is a no-operation when a validation circuit indicates that results of said 
advanced load instruction are valid (See column 6, lines 7-9: If the speculative results 
do not alter the state of the processor, it is the same as being a no-operation). 

As per claim 28, Popescu et al discloses wherein said validation circuit is an 
advanced load address table (See figure 5 and column 10, lines 58-67: A register file 
used as an advanced load address table). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following patents are cited to further show the art with 
respect to the method and apparatus for data speculation in an out-of-order processor 
utilizing test instructions and register renaming: 
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U.S. Patent # 5,841,998 to Isaman shows a system and method of processing 
instructions for a processor. 

U.S. Patent # 5,854,921 to Pickett shows a stride-based data address prediction 
structure with validation and correction circuitry. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vincent Lai whose telephone number is (571) 272-6749. 
The examiner can normally be reached on M-F 8:00-5:30 (First BiWeek Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim Huynh can be reached on (571) 272-4147. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Vincent Lai 
Examiner 
Art Unit 2181 



